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THE FUNDAMENTAL EQUATIONS IN THE HYDROLOGY OF 
RIVER REGIONS. 

By KARL FISCHER. 
[Ahstrarted from translation made hy W. W. Reed from Mcrlmmlogixbf Z6i/whri/f, 1M1, 

pp. 331-3..6.] 

. The author discusses the fiindamental equations in the 
hydrology of rivers. These equations are necessarily 
based upon one’s conception of the relat.ive uantities of 

respective P y. Since the amount of water vapor carried 
by ocem winds that ass over c!ont,inentnl  rea.^ is not 

the moisture t>hat falls as rain on land areas may he 
reevaporated, not only once hut, several tiruys, the dis- 
cussion of the relations heheen these quaiiit,it,ies and the 
run-off from land areas must naturally talic on an 
academic. character. 

water va or originating nrer oceans and 7 and areas, 

susceptible of definite f; etermintttioii and, moreover, sinw 

The author starts with the simple proposit,ion, 

where N is the amount received at  the surface of tlie 
ground, A is the run-off, and I’ is the evaporation. 

His second ste is-to consider the yuitntity of water 

!he author distinguishes by V the amount of water 
vapor coming. in the last analysis, from t.he sea: over 
awinst this is placed the run-off, 9, as before, and, E, 
tBe amount of water va or escaping (evtipornting) into 

va or carried by t R e air which passes oyer any watershed. 

the air, so that his fun K aniental equation now becomes 

The. question ILS t.o the relatire itlnounts of \ - i l l>( l l*  

transported from t,he oc.ean to the land, mtl rirc V I ~ H ,  
is .discussed. The author cv:riiiments upon t,he view nf 
Briickner on this and other close1 related subjects. arid 
the latter makes a rejoinrlcr. Tge translation of hotli 
Fischer’s artick and Bruc.knrr’s rejoinder are filed in thin 
Weather Bureau Library, where they may be consulted 
by those interested.-A. J. H. 

THE VARIABILITY OF TEMPERATURE IN SUCCESSIVE 
MONTHS AND THE PERIODIC OSCILLATIONS OF 
ANNUAL TEMPERATURE IN GERMANY. 

By FRAHZ RAUR. 
[Ahstrsrt of Doctor’s Dissertation, trsiirlated hy W. 14’. R e d  from dfflrrolngirehr Zoic 

whrift, April, ISn.1 

For this investigation there were t,akeii as ti. hasis tela- 
perature observations for the period of 50 years from 
1870 to 1819, inclusive, at  the following 10 statioiis in 
Germany : Koniguherg (Prussia) , Berlin, Hamburg, Bres- 
lau, Leipaig, llunster (Weutphtllia) , Baniberg, Frankfort- 
on-the-Mam, Munich, Karlsruhe (Baden). 

From the monthly nieans of temperature for these 10 
stations there was calculated the mean teni erature for 
Germany in each month of the 50 years tmt! the depar- 
ture from the 60-year mean. For the representatioii of 
the temperature contrasts between successive niontlx 
there was introduced the concept of “ month-to-month 
change in tem erature,” the difference in the temperature 
departures o r  two directly successive months. The 
mean value of a series of such differences was called 
“ month-to-month variabilitv.” In  Germaiiv the month- 

to-month variability amounts on an averawe to 1.7’ C!. 
It shows an annual and a seniiannual oscihtion. The 
aunual oscillatioii is a result of the annual march of the 
“ tiiean ” variability of the mont,hly iiieaiis of tenipera- 
ture, which is greater in winter t h m  in suiainer; the senii- 
annual oscillation is caused by the annual march of 
temperature itself, since the minima of the double wave 
of month-to-month variability occur where the tampera- 
ture shows a maximum or a minimum. To the annual 
march of month-to-iucint,li variability t.liere corresponds 
XISO the iililiual march of tendency to inaintihi the si n 
nf tempernture departure. This shows a considerah 9 e 
aiiiouiit of te.ndengy (not acdmta l ly  caused] only froin 
February to March. This tendency to iiiaintain tcm- 
perature departure €ram Ft~hruarv to March is plniuly an 
tic.compsnying circumsttuice to the phenomenon that in 
(fcrriiany tlic character of the winter with reference to 
temperature extends in most cases to the following 
March. Especially does this rove true for mild winters. 

cases (in Germany) a too-warm March followed a too- 
wmii winter. 

By means of Fourier’s aiialysis iiivustigation was made 
its t.0 whc ther the nioiit,li-to-iiioiith variability shows 
periods of more than B year’s duration. There were 
r:trlculatcd the aniplitutles of 52 different periods, of which 
the shortest was 1.8 years, while the longest period was 
20 years. For t,he dt!tt?rniination whether those eriods 
for which there rcwltcd the oreatist aniplituc P es are 
nctua.ily present? there wa‘: enifoy e d  Schustcr’s test, as 
wrll n* ti phase tost giveii y Professor hisell. It 
resul tetl that criods o t tiion th- t,o-month variability in 
twiperli.t.urr o?i, 2.5,3.4,  4.5, m r l  5.5 years duration are 
very probably real. 

Fn)iii t,lir. chfinitioii of “ riitiii tdi-to-iiionth va.riability ” 
it. C C O L I ~ ~  be deiiic-instriited hy it siinple inathematical 
(Itductioii that. it. CilJl coiitaiii taue p h d n  only when the 
(wurse of t,ho temperature itself contains trut! periods, and 
that the. temperature periods must bo twice ns long as t he  
pcriods of iiion th-to-iiionth vnriability. As the double 
aiiiiual wave of moiitli-to-month va.riability is a result of 
t,he annual teni eraturt? wave, so to the periods of month- 
to-month vltria E ility of 2, 3.5, 3.4,4.5, aiid 5.5 years there 
correspond teiiiperat ure periods of approximately 4, 5,  
7 ,  9, and 11 years. In order to make B decision as to the 
reality of the periods the tnnpera.ture dcpartures were 
subjected to further annlysis. It ci:iiiIcI he established 
c.onc:lusively that in tho temperature course in Germany 
for t.ho years 1S70 to 1919 there arc contained actual 
pc+riods wit.h duration of oscillation nectrly 2.5, 4, 7, and 
11 years. The nrinlysis of the annual temperature 
tluparturcs gavri t.ho greutrst amplitudes for ail 18-year 

The obsermtional data i3 
Fir a period too short to est.ablish with certainty the 
reality of periods so long, still tlie dove agreement of the 
1S-ywir period with tlie Chaldean period of lunar eclipses 
and with the period of t.he mcnwiient of the moon’s nodes 
tind t.lie ngreeriieiit of thu :36-ycsr period with the well 
Imowii Brucknc!r period nidw tht: reslitp of these periocls 
qui t>c? ro bablt!. 

In %e period frnm 1870 to 1919 t,he maximum of the 
I 1-year temperature period falls two-thirds of a year 
after thc sun spot. masimum.’ 

By ascertaining the miplitutlrs and the phases of the 
well-known temperature periods for shorter lengths of 

In the years 1570 to 1919, iiic P usive, in 78 per cent of the 

!riot1 anti n 3ti-yenr period. 

1 It is geuer$lyrwowized that terrestrial temperatures are at aminimum at timesof 
sun-smt maximum.-% DiToR. 


